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INTRODUCTION 


In the early days of aeronautics the flight of birds has 
stimulated scientists and engineers in the research and 
development of aircraft. Much has been learnt from 
nature and pioneers in the aeronautical field have 
studied the flight of birds. Birds move from one place 
to another by driving their wings in air. The motions 
of the bird in the air consist of flapping flight as well 
as gliding and soaring flight. Investigations on the 
aerodynamic characteristics of birds have been 
conducted for a variety of purposes. For example, an 
issue is formation flight of the birds as an energy 
saving mechanism during migration. Other 
investigations deal with aerodynamic characteristics 
of bird wings in steady flow conditions. In this 
simulation, the bird configuration is modelled at a 
fixed position and the flow does not change with time. 
However, there are also unsteady flight conditions, 
like yawing and rolling motions. Such movements 
produce a response of the airflow at the wing 


changing with time. This unsteady airflow affects the 
lateral-directional stability characteristics of birds. 

CAD, CFD THEORY AND WORKING 
3.1 COMPUTER AIDED DESIGN- 

• CREO Introduction 

CAD technology is very important while designing 
any Product. 

Following are advantages of CAD technology: 

• To increase the productivity of the designer 

> Helping designer to conceptualize the product 

> Reducing time required to design and analyze. 

• To improve the quality of the design 

> Allows the engineer to do a more complete 
engineering analysis and to consider a variety of 
design alternatives, therefore increasing quality. 
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Fig 3.2: Fan blade wireframe model 
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Normal fan blade @11 deg 

Fan blade wireframe model 
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Fig 3.3: Fan blade wireframe model 

Normal fan blade @ 12 deg 


Fan blade wireframe model 
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Fig 3.4: Fan blade wireframe model 


3.2 COMPUTATIONAL FLUID DYNAMICS- 
3.2.1 INTRODUCTION 

The need to control and predict the movement of fluids is a common problem. The study of this area is called 
fluid dynamics and the systems that are studied range from global weather patterns, through aircraft 
aerodynamics to the way blood circulates. Computational Fluid Dynamics (CFD) takes these problems and 
solves them using a computer. 
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CFD and its application is a rapidly developing discipline due to the continuous development in the capabilities 
of commercial software and the growth of computer power. CFD is already widely used in industry and its 
application is set to spread. This guide aims to provide an introduction to CFD and an overview of current 
software and techniques, including ways in which smart IT based methods can increase productivity. 
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Fig 3.25: Inlet 


@ IJTSRD I Available Online @ www.ijtsrd.com I Volume - 3 I Issue - 1 I Nov-Dec 2018 


Page: 464 













































































International Journal of Trend in Scientific Research and Development (IJTSRD) ISSN: 2456-6470 


Outlet 

File Edit View Units Tools Help 


A: 10 - Meshing [ANSYS ICEM CFD] 


^ Generate Mesh 0 §j) ▼ (^Worksheet i|^ 


V © © © ® S +t+ ^ (®< E) Q, C( ™ jp § '<> | 


P'” Show Vertices ^Wireframe ED Edge Coloring ▼ ^ ^ ^ INI hi Thicken Annotations D jg Show Mesh U Random Colors ^Annotation Preferences 


Named Selection j£S| Named Selection 


Outline 

¥ 

Filter Name ▼ 


(jg| Project 

0 (®| Model (A3) 


E v l $l Geometry 

E Coordinate Systems 

Mesh 

a. % Named Selections 


inlet 

outlet 


Details of “outlet" 

9 


Scope 

Scoping Method 

Geometry Selection 

Geometry 

1 Face 

Definition 

Send to Solver 

Yes 

Visible 

Yes 

Program Controlled Inflation 

Exclude 

Statistics 

Type 

Manual 

Total Selection 

1 Face 

Suppressed 

0 





outlet 

23-05-201811:44 


ANSYS 

R14.5 



1 X 

-V 


\GeometryXPrint Preview/ 


Messages 



l No Messages_No Selection 


Metric (m, kg, N, s, V, A) Degrees rad/s Celsius 


Fig 3.26: Outlet 
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Fig 3.27: Static pressure counter 
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Fig 3.28: Volume rendering 

Normal fan blade @ lldeg 
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Fig 3.31: Outlet 
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Fig 3.32: Static pressure counter 
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Normal fan blade @ 12 deg 
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Fig 3.34: Meshing 
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Fig 3.37: Static pressure counter 
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Fig 4.1: Velocity streamline 
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Fig 4.2: Pressure counter 

Normal fan blade @ lldeg 
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Fig 4.3: Pressure counter 
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Normal fan blade @ 12 deg 


Velocity Streamline 



Fig 4.5: Velocity sreamline 
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Fig 4.6: Pressure counter 


Results 

Table 4.1: Results for Normal fan blade 


Sr. No. 

Blade angle 

Velocity (m/s)max 

Pressure(Pa) 

1 

10° 

17.01 

109.95 

2 

11° 

17.68 

102.8 

3 

12° 

19.55 

168.5 


Average Velocity for Normal Blade-18.08 m/s 
Average Pressure for Normal Blade- 127.08 m/s 2 
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CONCLUSION 

From the above we have studied about Evaluation of 
Ceiling Fan Blade Angle Performance Using CFD by 
considering different fan blade design at different 
angle and we conclude from our analysis that normal 
blade with 12 deg has more speed at various angles 
we used. 

We have taken different readings of Velocity and 
Pressure for different fan blade angles and we can say 
that normal blade with 12 deg has more average 
velocity and less average pressure. 

This Analysis have been conducted to analyse the 
different blade angle by Computational Fluid 
Dynamics (CFD) in ANSYS software to finding the 
maximum air delivery. By finding maximum air 
delivery with their blade angle the optimum design is 
carried out by comparison of energy consumption i.e. 
power with different number of blades of ceiling fan. 
The experiments were conducted based on three 
different number of blades, have different blade 
angles, with constant speed and blade length and 
mathematical model was developed. Based on this 
analysis optimum design is achieved. 
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